We carried out a study to determine the effect of facet tropism on the development of adolescent and adult herniation of the lumbar disc. We assessed 149 levels in 140 adolescents aged between 13 and 18 years and 119 levels in 111 adults aged between 40 and 49 years with herniation. The facet tropism of each patient was measured at the level of the herniated disc by CT.
We carried out a study to determine the effect of facet tropism on the development of adolescent and adult herniation of the lumbar disc. We assessed 149 levels in 140 adolescents aged between 13 and 18 years and 119 levels in 111 adults aged between 40 and 49 years with herniation. The facet tropism of each patient was measured at the level of the herniated disc by CT.
There was no significant difference in facet tropism between the herniated and the normal discs in both the adolescent and adult groups, except at the L4-L5 level in the adults. Facet tropism did not influence the development of herniation of the lumbar disc in either adolescents or adults.
Facet tropism describes asymmetry of the facet joint angles of the lumbar or lumbosacral regions. It has been suggested as being one of the possible causes of herniation of the lumbar disc. Several previous studies have tried to establish the relationship between facet tropism and herniation, but without firm conclusions. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] There has been only one study concerning facet tropism in herniation of the lumbar disc in adolescence. Ishihara et al 9 compared facet tropism in herniation in adolescents with that in adults. They suggested that facet tropism was a characteristic radiological feature and a risk factor for herniation in adolescents. However, they did not compare facet tropism of herniated discs with that of normal discs.
We carried out a study to determine the effect of facet tropism on the development of herniation of the lumbar disc in adolescents. We compared tropism of the herniated disc with that at the non-herniated disc and we also compared these findings in adolescents and adults.
Patients and Methods
We assessed 149 spinal levels in 140 adolescents aged between 13 and 18 years, of whom We used the normal disc adjacent to the herniated level as the control. The normal L3-L4 and L5-S1 levels were assessed for L4-L5 disc herniation and L4-L5 for L5-S1 herniation. The clinical and radiological findings in the herniated and control discs are summarised in Table I. CT was performed on a Somatom Sensation 4 Scanner (Siemens, Erlangen, Germany) with a slice thickness of 2.5 mm. The axial scans were aligned parallel to the vertebral end-plate. Using bone-window scans, the right and left facet joint angles in each patient were measured at the level of the herniated disc. All the measurements were performed 'blind' by two independent radiologists (HYK, HSP) who did not know the purpose of the study. The angles were measured using the method of Karacan et al. 10 A line was drawn between the two margins of each of the superior articular facets. A midsagittal line was defined as a line passing through the centre of the disc and the centre of the base of the spinous process. The angle between the facet line and the midsagittal line was measured for each side of the spine. The means of the measurements of the two observers were calculated to minimise interobserver error, which was found to be SD 1.14˚ (0.2˚ to 2.36˚). The difference between the mean right facet angle and the mean left facet angle of each patient was then calculated (Fig. 1) .
The mean degree of facet tropism of the herniated disc was calculated and compared with that of the normal disc in each age group, and this measurement was then compared between the adolescent and adult group. Statistical analysis. This was performed using Student's ttest, the Mann-Whitney U test and the Pearson chi-squared test. A p value of < 0.05 was considered to be statistically significant.
Results
Herniated and normal discs in adolescents. The mean degree of facet tropism for the herniated and normal discs in adolescents was 6.87˚ ( SD 5.38˚) and 8.15˚ ( SD 6.97˚), respectively. There was no significant difference between the two groups (Student's t -test, p = 0.1). When considering the level of the herniation, there was also no significant difference in the mean degree of facet tropism (Mann-Whitney U test, L3-L4, p = 0.84; L4-L5, p = 0.85; Student's t -test, L5-S1 p = 0.19; Table II) . Herniated and normal discs in adults. The mean degree of facet tropism for the herniated and normal discs in adults was 6.55˚ ( SD 4.97˚) and 6.63 ( SD 6.49˚), respectively. There was no significant difference between the two groups (Student's t -test, p = 0.90) and no significant differ- Table II) . Adults and adolescents. In the normal disc, the mean degree of facet tropism for the adolescent and the adult was 8.15( SD 6.97˚) and 6.63 ( SD 6.49˚), respectively. There was no significant difference between the two groups (Student's ttest, p = 0.13), and none when considering the level of herniation (Mann-Whitney U test, L3-L4, p = 0.31; Student's ttest L4-L5, p = 0.07; L5-S1, p = 0.27).
For the herniated disc, there was no significant difference between adolescents and the adults (Student's t -test 6.87( SD 5.38˚) and 6.55˚ ( SD 4.97˚), respectively, p = 0.33). At the L5-S1 level the facet tropism in adolescents was significantly higher than that in adults (Student's t -test, adolescent, 8.60˚ ( SD 6.08˚); adult 5.87˚ ( SD 4.11˚); p = 0.03), but there was no significant difference at the L3-L4 and L4-L5 levels (Mann-Whitney U test L3-L4, p = 0.72; Student's ttest L4-L5, p = 0.41).
We analysed the incidence of facet tropism of more than 10˚ in the adolescents and in the adults with herniated discs. There was no significant difference between the groups (chi-squared test, adolescent, 26.8%; adult, 21.8%; p = 0.34).
Discussion
Since Farfan and Sullivan 7 first suggested that asymmetry of the facet joints was a possible cause of herniation of the lumbar disc, several studies have examined this premise. Karacan et al 10 noted that patients with herniation had asymmetry and sagittalisation of the facet joints and observed that these alterations were more evident in taller patients. Park et al 12 compared far lateral and posterolateral lumbar disc herniations and concluded that the differences in the degree of facet tropism and disc degeneration may influence the development of far lateral lumbar herniation. A biomechanical study by Cyron and Hutton 4 supported these clinical findings. They demonstrated that the intervertebral disc could not effectively resist the shearing force in the presence of facet tropism. However, several studies have shown conflicting results concerning the relationship of facet tropism to lumbar disc herniation. Cassidy et al 3 and Vanharanta et al, 13 found no relationship between facet tropism and lumbar disc herniation. Adams and Hutton 1 described different biomechanical results to those of Cyron and Hutton 4 and considered that axial torsion was not an important factor in the development of lumbar disc herniation.
In adults, the degenerative changes which occur within the spinal column should be considered when assessing the pathogenesis of herniation. Relevant factors in adolescents might include trauma, familial predisposition, obesity, separation of the apophyseal ring and abnormalities such as scoliosis. [14] [15] [16] [17] The radiological features of adolescent disc herniation differ from those seen in adults. We have previously observed that in adolescents the incidence of herniation of upper lumbar discs was significantly lower than that in adults and none showed foraminal and/or extraforaminal protrusion. However, the incidence of these phenomena is significantly increased with age. 18 There has only been one report which described the relationship of facet tropism and herniation of the lumbar disc in adolescents. Ishihara et al 9 compared 29 levels in 25 patients who were aged between 12 and 20 years, with 50 levels in 33 patients aged between 30 and 49. They found that facet tropism was a common radiological feature of herniation of the lumbar disc in adolescents. However, the number of patients seen was relatively small, their criteria for facet tropism were too subjective, facet tropism was not analysed in relation to the level of the herniation and they did not compare facet tropism at the site of the herniation with that at normal levels.
In our study, we defined adolescents as individuals aged between 13 and 18 years who were still at school. We did not find facet tropism to be a characteristic radiological finding in herniation of the lumbar disc in adolescence and the mean degree was not significantly different in herniated and normal discs, nor was it significantly different between adolescents and adults. The facet tropism of the adolescent herniated discs at the L5-S1 level was significantly higher than that observed in the adult discs but there were no significant differences between the adolescent herniated and normal discs at this site. In addition, the incidence of facet tropism of more than 10˚ was not significantly higher in the herniated disc in adolescents than those in adults.
In adults, there was no significant difference in the mean degree of facet tropism between herniated and non-herniated discs, although the mean degree at the L4-5 level was significantly higher in herniated as opposed to nonherniated discs. If facet tropism does affect the development of lumbar disc herniation, then the greater it is, the larger the effect should be. However, although not statistically significant, non-herniated discs at the L3-L4 and L5-S1 levels had a greater degree of tropism, 9.23˚ ( SD 8.87˚) at the L3-L4 and 7.50˚ ( SD 6.72˚) at L5-S1, than herniated discs. It may be that these observations can be attributed to secondary changes because of degenerative changes in the facets at this level. In our study we used normal discs in the same patients as the control group. A study using asymptomatic patients may give a more accurate view of the significance of facet tropism for herniation of the lumbar disc. At present, we do not consider that facet tropism influences the development of herniation of the lumbar disc in adolescents or adults. This study was supported by a grant from the Wooridul Spine Foundation.
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